
This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Upper Extremity 
Injuries in the 
Skeletally Immature 
Athlete

Steven D Gibbons, MD
Assistant Professor, Pediatric Orthopaedics
Associate Program Director
UT Health San Antonio
02/17/2024

Financial Disclosure

I have no financial disclosures 
related to this talk

1

2



This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Who Am I?

Who Am I?

3

4



This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Who Am I?

5

6



This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Who Am I?

Outline

Traumatic Injuries

‐ Principles of Physeal Growth

‐ Fractures/Dislocations

Overuse Injuries

‐ Shoulder and Elbow Injuries

‐ Injury Prevention
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Immature Skeleton

Plastic deformation

Open physes

Shorter healing times

Remodeling potential

Principles of Physeal Growth
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Principles of Physeal Growth

Physeal Fractures

Salter Harris 1‐5

↑Growth arrest 1‐5

↑Remodeling potential at 
active physes
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Physeal Fractures

Physeal Growth

Humerus
Proximal = 80%

Distal = 20%

Forearm
Proximal = ulna

Distal = radius
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Physeal Growth

Less growth at ELBOW

Therefore cannot tolerate as 
much deformity at elbow

Age at Skeletal Maturity

Girls – 14

Boys – 16
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Traumatic Injuries

Clavicle Fractures

Proximal Humerus Fractures

Supracondylar Humerus Fractures

Lateral Condyle Fractures

Medial Epicondyle Fractures

Elbow Dislocations

Shoulder Dislocations

Clavicle Fractures

15% pediatric upper extremity 
injuries

Fall onto shoulder
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Clavicle Fractures

Most can be treated non‐op

‐ sling with early ROM

ORIF reserved for 

‐ Open fractures

‐ Skin/vessel compromise

‐ Athletes??

16yo

2mo
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Clavicle Fractures

Clavicle Fractures
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Proximal Humerus Fractures

Direct trauma

5‐11 YO metaphyseal

> 11 YO Salter II

Tremendous remodeling 
potential

Proximal Humerus Fractures

Sling followed by ROM

Fixation rarely needed
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Proximal Humerus Fractures

Proximal Humerus Fractures
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Humeral Shaft Fractures

Rare

Many can be treated non‐op

12yo M
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12yo M

6 wks
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8yo M

Supracondylar Humerus Fractures

50‐70% of pediatric elbow 
fractures

Most frequent 3 ‐ 10 years old 
(young athletes)

Extension (95‐98%)

Neurologic injury 10‐15%
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Supracondylar Humerus Fractures

Commonly fat pad sign on XR

Displaced fractures require 
fixation

Supracondylar Humerus Fractures
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Supracondylar Humerus Fractures

Supracondylar Humerus Fractures
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Lateral Condyle Fractures

Treat aggressively

Fixation if displaced

Heal slower

Lateral Condyle Fractures
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Lateral Condyle Fractures

Lateral Condyle Fractures
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Medial Epicondyle Fractures

10% pediatric elbow 
fractures

50% associated with elbow 
dislocations

Avulsion injury in adolescents 
10‐14 years of age (common 
in dislocations)

Medial Epicondyle Fractures

Classified by displacement 
I – Non‐displaced
II – <5 mm
III – >5 mm

Treatment
I – cast
II or III – controversial

41

42



This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Medial Epicondyle Fractures

Medial Epicondyle Fractures
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Elbow Dislocation

80% have fracture

Average age 11

Splint and send to ER

Elbow Dislocation

Treatment:

‐ No fracture – reduce and 
immobilize 3‐4 weeks

‐ Fracture – reduce and ORIF 
fracture
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Shoulder Dislocation

Rare in patient’s younger than 
10yo

Soft tissues stronger than physis

More commonly fracture

Shoulder Dislocation

Reduce in field??

Splint and send to ER

Could have associated fracture 
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Overuse Injuries

Little League/Throwers 
Shoulder

Little League/Throwers Elbow
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Thrower’s/Little League Shoulder

Proximal humeral epiphysiolysis

Overuse injury with pain at the 
shoulder

Caused from overload on the 
proximal humeral growth plate 
(physis)

Thrower’s/Little League Shoulder

Starts to separate (lysis) at the 
level of the growth plate
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Thrower’s/Little League Shoulder

Most common from 10‐15yo

Pain that is worse with activity 
and improves with rest

Could start with an abrupt 
increase in pitch count or with 
throwing a “new” pitch

Also can be found in swimmers 
who increase their distance 
quickly

Thrower’s/Little League Shoulder

Treatment = Rest

‐ Some authors suggest 3 
months

No throwing during rest

‐ Start throwing rehab when 
XR normalized and 
completely pain free
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Little League Elbow

Similar presentation at a 
different joint

Valgus overload on the distal 
humerus

Causes irritation and widening 
of the medial epicondyle growth 
area. 

Without rest can lead to medial 
epicondyle avulsion fractures

Prevention of Injuries

Proper throwing mechanics

Discourage curve balls until high 
school (puberty)

Ban the radar gun in youth sports

Mandate a 3 month “rest‐period”
each year for throwing athletes

Pitch Counts and rest based on age 
and skeletal maturity
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Prevention of Injuries

57

58



This presentation is the intellectual property of the author.
Contact them for permission to reprint and/or distribute.

Prevention of Injuries

Specialized athletes 2x more likely 
to sustain a repetitive‐use injury

Specialized athletes have 2.25 
greater odds of having a serious 
overuse injury

Specialized athletes have increased 
rates of psychological burnout

Thank You
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